Observed unusual elemental abundances in globular cluster Palomar 1 (Pal 1) could provide important information for us to study the relation between the globular cluster and our Galaxy. In this work, we study the abundances of α elements, Fe-peak elements and neutron-capture elements in Pal 1. We found 
Introduction
The heavy elements (Z>30) are mainly produced by neutron-capture processes (Burbidge et al. 1957 ). The slow neutron-capture process (s-process) contains two categories. The weak s-process mainly produces the lighter neutron-capture elements and takes place in the massive stars (Lamb et al. 1977; Raiteri et al. 1991; The et al. 2000 ).
The main s-process occurs in the AGB stars and is directly responsible for the heavier elements ). The rapid neutron-capture process (r-process) also contains two categories. The main r-precess could occur in SNe II with 8-10 M ⊙ progenitor and mainly produces the heavier elements (Cowan et al. 1991; Sneden et al. 2008) . However the weak r-process might take place in the SNe II with 11-25 M ⊙ progenitors. The SNe II primarily produce the weak r-process elements and eject the light and Fe-peak elements (Travaglio et al. 2004 ).
Globular clusters are the living fossils to study the Galactic evolution history since their extremely ancient age. Historically Palomar 1 (Pal 1) was thought as a globular cluster, since its location is higher than the Galactic plane (Harris 1996) . However, the red giants in Pal 1, whose averaged metallicity [Fe/H] is about -0.6, show so metal-rich for a globular cluster of the outer halo (Rosenberg et al. 1998b ). Based on the study of the color-magnitude diagram of Pal 1, Rosenberg et al. (1998a) suggested its age lies the range of 6.3-8 Gyr. In this case, Pal 1 was regarded as the youngest globular cluster. Recently, using high-resolution spectra, Sakari et al. (2011) derived chemical abundances for four red giants in Pal 1. They found that element abundances of Pal 1 are unusual comparing to those of the disk stars. The abundances of Mg, Si, Ca, Ti, Co, V and Y of Pal 1 are lower than those of the disk stars with similar metalliciy. However the abundances of Ba and La are higher than those of the disk stars. Sakari et al. (2011) suggested that Pal 1 is not the traditional GC and should be accreted from a dwarf galaxy by our Galaxy. The unusual -4 -abundances should imply that Pal 1 should have an unusual formation environment and history.
Nearby galaxies should have complex formation histories and chemical evolution process (Tolstoy et al. 2009 ). They should have a close relation to our galaxy. For example, some stars and clusters in the Galaxy should originate from the dwarf galaxies. In this case, these stars retain the chemical signatures of its progenitor system. The chemical signatures, such as lower [α/Fe] ratios, and star formation histories of nearby dwarf galaxies have been studied for many years (Tolstoy et al. 2003; Lanfranchi et al. 2008; Tsujimoto 2011) .
Historically, the explanation of low [α/Fe] ratios in dwarf galaxies is that the light elements are deficient, since a low star formation rate (SFR) and extra Fe from SNe Ia (Tinsley et al. 1979 ). Based on the detailed abundance analysis, McWilliam et al. (2013) concluded that the α-element deficiencies in the Sagittarius (Sgr) dwarf spheroidal galaxy result from an top-light initial mass function (IMF), which is relatively deficient in the highest mass stars. Weidner et al. (2013) ; Kroupa et al. (2013) studied the effects of galaxy mass on stellar IMF. They found that the integrated galaxy IMF varies from top-light to top-heavy in dependence of galaxy type. The top-light IMF should be associated to the dwarf galaxies because the galaxies have not sufficient massive clouds to form the highest-mass stars (Oey 2011 ). On the other hand, the IMFs seem to vary among more massive early type galaxies . found that more massive early type galaxies are associated to bottom-heavy IMF, because many early supernovae drive up the supersonic turbulence in the giant clouds, which leads to formation of more low mass stars.
It is important to note that the abundances of individual stars of Pal 1 present the accumulated effects from the time of the progenitor-system formed to the time of Pal 1 formed. For purpose of investigating the complex formation mechanism and history of Pal -5 -1, it is necessary to study the elemental abundances completely, containing light elements, Fe-peak elements and heavy elements. In this paper, using the abundance approach given by Li et al. (2013b) , we investigated the astrophysical origins of chemical abundances of Pal 1 and the disk stars. The results and discussions are given in Section 2. Our conclusions are presented in Section 3.
Results And Discussions
It is indicated that the stellar abundances could not be explained by single astrophysical 
where N i,r,m , N i,s,m , N i,pri , N i,sec and N i,Ia are the abundances of the main r-, the main s-, the primary, the secondary process and SNe Ia, respectively, which have been scaled to the corresponding abundances of Solar system. C r,m , C s,m , C pri , C sec and C Ia are the corresponding component coefficients. The abundance N i is the number of atoms of element i which is scaled to 10 6 Si atoms of the solar abundances.
The primary light elements and Fe-peak elements are produced in the massive stars (M ≥ 10M⊙) during hydrostatic burning and the weak r-process elements were produced in the SNe II with progenitor mass M ≥ 10M⊙. Because the primary light elements, Fe-peak elements and the weak r-process elements are ejected from the massive stars, these elements could be combined as one component, which is called the "primary component". On the other hand, the secondary light elements and Fe-peak elements -6 -are produced in the massive stars (M ≥ 10M⊙) during hydrostatic burning and the weak s-process elements are produced in the massive stars during core He burning and shell C burning. The yields of weak s-process also have the secondary nature. Because the secondary light elements, Fe-peak elements and the weak s-process elements come from the massive stars, these elements could be combined as "secondary component" (Li et al. 2013b) . Note that the abundances of secondary elements are observable only for higher metallicity, since their yields decrease with decreasing metallicity. In this case, Ia do not vary with metallicity, because the yields of SNe Ia depend on metallicity weakly (Iwamoto et al. 1999) . In this case, the adopted abundance pattern produced by SNe Ia can be thought as the average abundance pattern produced by SNe Ia.
From the observations, Sakari et al. (2011) reported that compared to the disk stars, the [Ba/Y] values are apparently high, which indicates that the Pal 1 stars were contaminated by the low-metallicity and low-mass AGB stars. In these AGB stars, the s-process prefers heavier s-nuclei rather than lighter s-nuclei, because an iron-seed nucleus can capture more neutrons (Busso et al. 2001) . Obviously, the different abundance patterns between Pal 1 and the disk stars attribute to the different chemical characteristics between Our approach is based upon the measured abundances of the sample stars, thus the associated uncertainties would be included in the calculations. Taking the component coefficient of main s-process of Pal 1 as an example, we discuss the uncertainties of the -9 -coefficients. Adopting C r,m =3.5, C pri =1.2, C sec =1.1 and C Ia =0.9, the top panel in Figure 3 shows The abundances of s-process component for Pal 1 should be mainly contaminated by the low metallicity AGB stars with 1.5-3 M ⊙ . In these AGB stars, the s-process prefers heavier -11 -s-nuclei (e.g., Ba, La) rather than lighter s-nuclei (e.g., Sr, Y), because an iron-seed nucleus can capture more neutrons (Busso et al. 2001 ). This should be another reason of the lower Y abundances in Pal 1. As Figure 7 shows, for element Y, the observed abundance including error bar falls into the calculation error limits.
From Figure 8 , we can see that the Ba abundances mainly originate from the main r-component for the disk stars. On the other hand, for Pal 1, the Ba abundance mainly originate from the main s-component. Sakari et al. (2011) reported that the Ba abundances of Pal 1 are larger than those of the disk stars. From the figure we know that the main reason of higher Ba abundance is that the Ba abundance of main s-component of Pal 1 is higher than those of the disk stars, which should attribute to the top-light IMF for the Pal 1's progenitor-system.
CONCLUSIONS
The element abundances of Pal 1 contained a great deal of information of element nucleosynthesis and evolution history. In this paper, using the abundance-decomposed approach, we explore the astrophysical reasons of the unusual observed abundances in Pal 1 stars. We found that the component coefficients of main s-process and SNe Ia of Pal 1 are higher than those of the disk stars. However, the component coefficient of primary process of Pal 1 is lower than that of the disk stars. The results should imply that the IMF of Pal 1's progenitor-system is top-lighter than that of the Galaxy.
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